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INTRODUCTION
High blood pressure is a key risk factor for the development of cardiovascular disease. 1 Blood pressure has traditionally been measured in the clinic setting; however, data suggest that out-of-office measurement, particularly ambulatory blood pressure monitoring (ABPM), is more accurate in diagnosing hypertension. 2, 3 These findings have been incorporated into recent international clinical guidelines for the diagnosis of hypertension. [4] [5] [6] [7] Use of out-of-office blood pressure monitoring is likely to be strongly influenced by acceptability to patients. This may vary with both lifestyle and culture, hence the potential impact of ethnicity, which is also associated with cardiovascular prognosis. 8, 9 There have been few studies concerning the acceptability of different methods of blood pressure monitoring. Those that have been undertaken suggest that ABPM is associated with discomfort and sleep disturbance, although physicians may be able to make better treatment decisions as a result. [10] [11] [12] A Greek study found that 62% considered ABPM more reliable than home monitoring but that 60% would choose home monitoring for their next evaluation. 13 No studies explicitly considered the role of ethnicity in the determination of patient preferences, nor presented results in the light of likelihood of completion of a particular method. This mixed methods study aimed to ascertain acceptability of different methods of blood pressure monitoring to people from different minority ethnic groups and to develop an understanding of the factors underpinning their preferences.
METHOD Participants
This work formed part of the Blood Pressure in Ethnic Groups Study (BP-Eth) for which detailed methods, including for the qualitative work, have been described previously. 14, 15 In brief, people of white British, South Asian, and African Caribbean ethnicities were recruited via their GP to have their blood pressure measured by different methods in 2010-2012. It was originally intended to recruit people of white Irish ethnicity but this proved not to be possible. Participants were purposefully sampled on the basis of both ethnicity and hypertension status from those responding to an initial survey and agreeing to take part in further research.
Results
A total of 770 participants were included, who were white British (n = 300), South Asian (n = 241), and African Caribbean (n = 229). White British participants had significantly higher successful completion rates across all monitoring modalities compared with the other ethnic groups, especially for ambulatory monitoring: white British (n = 277, 92% [95% confidence interval [CI] = 89% to 95%]) versus South Asian (n = 171, 71% [95% CI = 65% to 76%], P<0.001) and African Caribbean (n = 188, 82% [95% CI = 77% to 87%], P<0.001), respectively. There were significantly lower acceptability scores for minority ethnic participants across all monitoring methods compared with white British participants. Focus group results highlighted self-monitoring as most acceptable and ambulatory monitoring least acceptable without consistent differences by ethnicity. Clinic monitoring was seen as inconvenient and anxiety provoking but with the advantage of immediate professional input. appointments and had their blood pressure measured on each occasion. Between clinic visits their home blood pressure was measured for 1 week, and ambulatory blood pressure was measured for 24 hours. 14, 16, 17 Completion rates for each method were defined using standard definitions as follows: 18 • recording of clinic blood pressure at each of the three clinic appointments;
• 12 home readings on at least 4 days in the measurement week; and
• at least 14 valid daytime ambulatory blood pressure readings.
Previously validated acceptability questionnaires were completed following each method (first occasion for clinic readings).
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A convenience sample of participants willing to take part in an embedded focus group study was purposefully chosen to represent males and females as well as the three ethnic groups (that is, six groups, one for males and females of each ethnicity). 19, 20 Experiences and views of all three blood pressure measurement methods both within the study and in their general experience were discussed. The topic guide is included as Appendix 1. Focus groups were undertaken contemporaneously and independently before the quantitative analysis was complete. Data saturation was not sought because the aim was to gain information to explain and extend the quantitative findings.
Analysis
Outcome data for the quantitative analysis comprised:
• completion rates for each method;
• acceptability using a previously validated questionnaire; and
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• a rank order of preference for each method. This included both doctor-and nurse-measured clinic blood pressure in order to be comparable with other studies using the same ranking system.
A three-level hierarchical model was developed: level 1 acceptability score, level 2 patient, and level 3 general practice. The model had a pre-specified set of covariates: ethnicity, age, sex, marital status, Index of Multiple Deprivation (IMD 2007), 21 employment status, body mass index (BMI), smoking status, alcohol consumption, cholesterol, cardiovascular disease, chronic kidney disease, diabetes, and hypertension. The study hypothesis was addressed by a two-way interaction term between method of measurement and ethnicity. All analyses were undertaken using Stata (version 12).
The study was powered on the ability to detect differences in blood pressure between the different ethnic groups rather than acceptability, but retained the power of 80% at a 5% two-sided significance to detect a 10% difference in completion rates between ethnic groups assuming there were at least 219 participants in each group and that the rate was 80% on one group and 70% in the other.
Focus group transcripts were analysed thematically then triangulated and coded. 22 Themes relating to the acceptability of the three modalities were extracted and a framework developed showing how they related to each other. Methodological triangulation was undertaken comparing the focus group results with those from the quantitative analysis. 
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RESULTS
Participant characteristics
How this fits in
Ambulatory and home blood pressure monitoring are now recommended in both the UK and the US but little is known about the acceptability of these methods, particularly among minority ethnic groups. This research has shown that home monitoring, and particularly ambulatory monitoring, are less likely to be completed by minority ethnic individuals, even in a research setting with multilingual facilitators. Acceptability of ambulatory monitoring as measured by questionnaire and in qualitative focus groups was lower than either home or clinic measurement. Clinicians' decisions regarding method of blood pressure monitoring should take into account both clinical need and patient preference, particularly for those from minority ethnic populations.
Caribbean (n = 188, 82% [95% CI = 77% to 87%], P = 0.004) or white British (n = 277, 92% [95% CI = 89% to 95%], P<0.001). Both minority ethnic groups were less likely to complete home monitoring than white British participants (Table 1) .
Acceptability
South Asian and African Caribbean groups gave lower acceptability for each method of blood pressure measurement than white British participants, but these were significant only for ABPM for South Asians compared with white British participants ( Table 2 , Figure 1 ). Overall, ambulatory monitoring was less acceptable than either clinic or home measurement, with differences in the questionnaire items regarding disturbances of activities, sleep, work, and general discomfort (Appendix 2, Figure 1 ).
Ranking
Ranking by method of measurement also showed ambulatory monitoring to be significantly less popular than the other methods. Self-monitoring was ranked highest with a small but significant difference over clinic measurements (Table  3) . There was little difference in the order by which methods were ranked between ethnic groups.
Focus group results
The characteristics of the 37 focus group participants are summarised in Appendix 3. The overall thematic framework developed in the analysis linked emergent themes to each modality of measurement ( Figure 2 ). Quotes relating to each theme are labelled by ethnic group, sex, and participant number.
Office monitoring
The presence of a clinician, increased anxiety, and inconvenience were the key themes to emerge regarding the acceptability of office monitoring ( Figure 2 ). Although similar numbers of statements regarding preferences for office monitoring were made in all of the focus groups, minority ethnic groups had more negative views.
Presence of a clinician. Participants from four out of six focus groups felt that a key benefit arising from office monitoring was the presence of a clinician while measurements were being made. This was due to a perceived improvement in the accuracy of readings resulting from a professional executing the process and their immediate interpretation of results, thus enabling any necessary action to be promptly taken: (17) 64 (21) 33 (14) 31 (14) Successfully '… the purpose of the exercise was to get as accurate information as possible … so when it was done by the professional, well, I thought that was going to be perfect.' (AC, M, 5)
'Well, I think the fact that you're in the right place and that you're not the expert … and if there are any issues … well, at least there is some experience and expertise around.' (SA, M, 4)
Anxiety and inconvenience. Every focus group apart from white British males mentioned anxiety caused by the office environment as an issue leading to falsely high readings. Some white British females found that the cuff that was used in the study for clinic readings sometimes caused bruising and members of the African Caribbean male group found attending the clinic inconvenient:
'When I was taking it myself I was quite calm … but there's something about coming up here that I don't … I don't cut it, I don't like coming up to hospital and surgery so I get all wound up.' (AC, F, 3)
'The one you did yourself was much better, it saves you coming to the doctors … it's much easier to do at home than coming in.' (AC, M, 3)
Home monitoring
Home monitoring was popular and preferred by all three ethnic groups, particularly African Caribbean participants. Key positive themes emerging were the ease of home monitoring, its accuracy and/or efficiency, and increased patient involvement. Conversely, some expressed concern about the need for timing and discipline whereas others doubted their own competence in executing the method.
Ease of home monitoring. All six focus groups reported that home monitoring was straightforward both in terms of executing the process and fitting it around daily activities. The two South Asian groups in particular found it very convenient:
'I mean, taking it, is a doddle. It's extremely easy to do when you know what you're doing.' (WB, F, 7)
Accuracy and efficiency. Self-monitoring was also seen as offering improved efficiency over other methods due to the increased number of readings resulting from a relatively low input of time. This was considered to improve accuracy, as was the 'relaxing' nature of the home setting, which was felt to enable a better representation of blood pressure:
'I think that the GP should be able to decide better about the medication because I think that when you are at home you are more calm and relaxed, so your blood pressure reading should be alright.' (SA, F, 1)
Increased patient involvement. Selfmonitoring was considered to promote patient involvement in the management of blood pressure:
'I didn't mind having it done, in fact I started to get more interested in my blood pressure.' (AC, F, 6)
However, the white British female group felt that they needed explicit 'permission' from their doctor to self-monitor: 'Doctors don't like people taking their blood pressure all the time … and I do think that there is resistance within doctors to people Patients were asked to rank clinic measurements by both nurse and doctor although this study only included measurements by a nurse/research facilitator. ABPM = ambulatory blood pressure monitoring. IQR = interquartile range. 
Interrupts activities of daily living
Is uncomfortable and disturbs sleep
ABPM
Provokes anxiety
Clinic to keep on taking their own blood pressure … there is that idea that "leave it to the experts".' (WB, F, 1) Timing and discipline. Remembering to home monitor was an issue raised by all ethnic groups, particularly for those doing shift work. This related to the guideline stipulation to take both morning and evening measurements between 6 and 12 o'clock: 24 '… at home because of the time limit that we were given, when we could take the morning and the evening, being a parttime worker, working shift work, I was very limited … to when I could do mine.' (WB, F, 6) Anxiety and expertise. There were concerns within all ethnic groups regarding accuracy of the equipment and lack of experience in executing the method:
'… the question when you've got your own monitor, is, is it as good as the one that the GP's got? You think … well, am I doing it right?' (WB, F, 3) Others felt that home monitoring was anxiety provoking due to the fear of a high reading and its associated health implications:
'But when I got home and I thought, oh, you know, I've got to take my blood pressure I suddenly, I had a huge panic attack ... and then of course, when I took it, it was high ... I mean it was bound to be, wasn't it?' (WB, F, 7)
'The first one I had was 206 mmHg -I thought I was going to die.' (AC, M, 6) Ambulatory monitoring ABPM was valued for its accuracy by all ethnic groups. However, this was tempered by its impact on daily activities and sleep, along with the embarrassment caused by others being aware of its presence.
Accurate and influences decision making. Ambulatory monitoring was widely seen to improve accuracy, thereby enabling better clinical decisions to be made about blood pressure:
'I think that coming to your GP etc. isn't a problem: but they're just random snapshots so I'm more convinced about the 24-hour one taking an average.' (WB, M, 4) However, although only a minority supported its use on multiple occasions, a number of participants said that they were happy to do it as a 'one-off':
'If we had to do it on a regular basis then I would find that really uncomfortable … but for the one day I didn't mind.' (AC, F, 4) Influence of daily activities. White British participants particularly commented that ABPM measurements depended on what they had been doing on the measurement day. If this was not typical of their usual routine then some thought that the resulting readings might not represent their 'true' blood pressure:
'… but at the time I'd only just been made redundant so it was just a case of saying "this really isn't a normal day" … so it would be interesting to see what the results would be (if I had been more active).' (WB, M, 4) Disruption of sleep and other activities. More than twice as many negative as positive comments were made regarding ambulatory monitoring. A key issue here was disruption to sleep and other activities due to discomfort. Such views were held regardless of ethnicity:
'I didn't get much sleep (on the day of the ABPM) because as soon as it started it woke me up.' (AC, F, 3) Embarrassment, medicalisation, and anxiety. The fact that monitoring occurred throughout the day and was obvious to others, hence resulting in potential embarrassment, were particular issues reported by South Asian and African Caribbean participants:
'If the design was a bit more discreet and a little bit more user-friendly then maybe we would have had a different experience but as it stands now, you know, it is intrusive.' (SA, M, 4) '… what I did mind was walking along the road and then I would get the warning and have to stop … and people were watching me … and it was so embarrassing.' (AC, F, 6) Both minority ethnic groups commented on the anxiety that ambulatory monitoring brought on and the impression given to others of having a medical problem:
'… 'cos I live with my in-laws I had to hide it from them 'cos I didn't want them to get worried that there was something wrong.' (SA, F, 5)
DISCUSSION
Summary
This study has evaluated acceptability data from a large group of people drawn from white British and two major minority ethnic groups, and has shown that, although all methods of blood pressure monitoring were broadly acceptable to people from all three ethnic groups, ambulatory monitoring was less favoured. Furthermore, South Asian and African Caribbean participants found all types of monitoring significantly less acceptable than those from the white British group and this was reflected in lower completion rates, particularly for South Asian participants. Given UK and international guidelines on the use of ambulatory monitoring for the diagnosis of hypertension, a 20% difference in completion of such monitoring could have a significant impact on the quality of care across ethnic communities. 6, 25 Conversely, self-monitoring proved popular with all participants. The consistency of results across quantitative and qualitative methodologies suggests that genuine differences exist in acceptability between methods and between ethnic groups.
Strengths and limitations
To the authors' knowledge, this is the first study to gain detailed information on the acceptability and performance of different methods of blood pressure monitoring in a large multiethnic population. This is important because such monitoring is such a common aspect of clinical management, particularly in primary care. The results are strengthened by using a combination of methods.
Participants were recruited from one area of the UK (the West Midlands), and homogeneity within ethnic groups has been assumed. This might potentially limit generalisability in that there may be differences within the ethnic categories used in this study. However, the uniformity of responses from multiple methods by those of different ethnic groups suggests that this is unlikely to have affected the headline results.
Recruitment relied on purposive sampling of a pool of volunteers to ensure that all three minority ethnic groups were represented, as were those with and without a diagnosis of hypertension. Responders from minority ethnic groups were younger and this was taken into account in the statistical analysis. 26 More participants had a previous diagnosis of hypertension than not, although this might be expected to lead to better rather than worse acceptability given prior exposure.
Comparison with existing literature
In common with previous studies, this work has shown that ambulatory monitoring is less acceptable than other methods of blood pressure measurement. [11] [12] [13] Compared with previous work in the UK, Greece, and in a largely white area of the US, the current study has extended these findings to African Caribbean and South Asian groups. To the authors' knowledge, the reduced acceptability of ABPM by minority ethnic groups, and particularly South Asians, has not been reported before.
Although relative preferences for modality of blood pressure monitoring were broadly consistent between ethnic groups, South Asian and African Caribbean participants rated all modalities of blood pressure monitoring less favourably than did their white British counterparts, albeit only approaching significance for the South Asian group for ABPM. This fits with data suggesting that minority ethnic groups rate various aspects of primary care less favourably than white British groups. 27 Responders considered ABPM to be acceptable when there was a clear medical need, as it resulted in improved accuracy, reinforcing findings from the US and Greece. 12, 13 The most commonly reported issue with ABPM in the focus groups and questionnaire responses was disturbance of sleep, hence the use of daytime ambulatory monitoring alone might improve this.
The positive views on home monitoring expressed here reinforce similar findings from previous trials. 28, 29 However, this method has been shown to have only moderate diagnostic agreement when tested against the reference of ABPM. 2 Nonetheless, longitudinal studies have shown improved prognostic power with home readings compared with clinic readings and recent Japanese guidelines have incorporated self-monitoring for both diagnosis and ongoing management. 30, 31 Implications for practice Around 20% fewer South Asian individuals completed the minimum acceptable number of ambulatory measurements than white British people, despite a multilingual research team, availability of translated research materials, and probably longer explanations than may occur in daily practice. This seems from the focus groups to have been at least in part because of issues of embarrassment compounded by questions from extended family that may be more relevant to those from minority ethnic groups. Serious consideration as to how this problem can be addressed is needed The funders and sponsor of the study had no role in the study design, and were not involved in data collection, data analysis, data interpretation, writing of the report, or in the decision to submit the results for publication. The researchers had access to all the data and operated independently from the funders and sponsors. The Nuffield Department of Primary Care Health Sciences, University of Oxford, is a member of the NIHR School for Primary Care Research.
if the benefits of accurate monitoring and, particularly, diagnosis are to be extended to all. An important issue is the current often bulky and noisy ambulatory monitoring technology. New methods of indirect blood pressure monitoring that do not require inflating cuffs are under development and may address this. 32 Greater use of home monitoring in the management of hypertension seems likely to be supported by people of all ethnicities. In the meantime, clinic monitoring currently retains a significant role in the management of hypertension despite its inaccuracy. 5, 25 Clinicians' decisions regarding the method of blood pressure monitoring for an individual should take into account both clinical need and patient preference. However, a discussion of lifestyle and cultural factors, particularly with those from minority ethnic groups, may be required to maximise the quality of care provided. 33 In blood pressure monitoring, ethnicity is relevant.
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